An upper stratospheric layer of enhanced HNQO; following exceptional
solar storms
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[1] An analysis of stratospheric nitric acid (HNO;)
observed by the Michelson Interferometer for Passive
Atmospheric Sounding (MIPAS) reveals a distinct, high-
altitude maximum, that appeared in late November 2003
in the polar upper stratosphere. Confined to the polar
vortex, the enhanced HNO; layer intensified while
descending to the middle stratosphere, and disappeared
between mid-January and mid-February. The high-altitude
maximum is considerably enhanced compared to the weak,
secondary maxima previously reported in the literature.
Analysis of MIPAS stratospheric nitrogen dioxide (NO;)
and correlations with the geomagnetic Ap index suggest






anuary or early
must be emphasized that tl
layer appears consistently

cross-sections. Figure 2 sho
and sPV contours at 1000
strating that the elevated

observations of ZS2001.

4. Elevated Levels of

The HNO; productiof md
wvoked by Kawa etlal.

Large stratospherje

dlOSPIICTC

¢ enhanced HNO;

ember 25, demon-
s| are largely con-
a ot S B ANTA

r vortex), in time
the winter), rules
h | retrieval artifact.
O3 enhancements
onsistent with the

EPP is a known
index (Figure 3)

on 4isentpgpes in the
1bet 998] reported

both 1705 and
ov. 6 at 1880 K.




L12S01

proton event (M. Lopez-Puertas et al., Observation of NO,
enhancement and ozone depletion in the northern and
Southern Hemispheres after the October—November 2003
solar proton events, submitted to Journal of Geophysical
Research, 2004, hereinafter referred to as Lopez-Puertas et
al., submitted manuscript, 2004). Previous studies [e.g.,
Randall et al., 2001; Siskind et al., 2000] have also attributed
excess NO, to either local production of stratospheric NO,
by EPP, or to production of mesospheric NO, by EPP,
followed by descent to the stratosphere. Examination of
MIPAS CH,4 (not shown) confirms that NO, enhancements
at high EqLats in November are associated with CH4 mixing
ratio less than 0.3 ppmv, indicating air that had already
descended from the mesosphere. The coincidence of the
second NO, enhancement with a maximum in the daily Ap
index, and its near-simultancous appearances on several
isentropes (Figure 3) suggest direct production of NOy in
the stratosphere. Hence we show evidence that the enhanced
upper stratospheric HNOj layer is the indirect result of EPP,
in that it appears at a time when enhanced geomagnetic
activity led to stratospheric levels of NO, that are well in
excess of background values.

5. Discussion

[12] A long-lasting, high-altitude HNO; layer was
observed by MIPAS in autumn and early winter 2003,
confined to the polar vortex. The HNOs-enhanced layer
was first seen around 20 November 2003 in the upper
stratosphere, and descended to near 30 km by early
January. While unique in magnitude, these enhancements
are consistent with previously reported high-altitude HNO;
layers. Further inspection of Figure 1 indicates a weak, but
deep HNO; enhancement during the first two days of
observations, November 4—5 (see also Lopez-Puertas et
al., submitted manuscript, 2004). The current dataset does
not allow us to investigate when this weak enhancement
originated. HNOj is photolysed in daylight, and dynamical
confinement to high latitudes in dark conditions is needed
for enhancements to persist. Model studies are under way
to unravel the history of air masses sampled by MIPAS
from early November 2003 to mid January 2004. Such
model studies are needed to quantitatively test our under-
standing of the repartitioning of NO, species during the
formation and descent of the HNOs-enhanced layer.
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